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Abstract 
A 48-year-old woman underwent total gastrectomy, splenectomy, and distal pancreatectomy 
with en bloc regional lymph node dissection for gastric carcinoma. Dull pain in the right upper 
quadrant and the back develop巴dpostoperatively. Contrast-enhanced computed tomography and 
ultrasonography disclosed portal vein thrombosis (PVT). Heparin and urokinase were given in con-
junction with antゐiotics. This treatment resulted in clinical improvement, but failed to achieve 
complete thrombolysis. Cav巴rnoustransformation of the portal system was confirmed. Although 
PVT after splenectomy has been reported mainly in patients with hematological disorders, our case 
suggests that splenectomy for en bloc node dissection in gastric carcinoma is a possible cause of PVT. 
Introduction 
Portal vein thrombosis (PVT) is an uncommon condition, usually associated with infection, cir-
rhosis or neoplastic diseases such as pancreatic cancer and hepatocellular carcinoma (1). This phe-
nomenon can appear postoperatively, mainly after splenectomy for hematological disorders, in 
which the spleen was moderately to markedly enlarged (2 4). Although splenectomy is often com-
bined with total gastrectomy for complete lymph node dissection in patients with gastric carcinoma 
(5), PVT is rarely documented in such patients. We report a case of PVT which occurred after 
splenectomy for en bloc node dissection in gastric carcinoma. 
Case Report 
A 48-year-old woman was referred to our department for surgical treatment of gastric cancer 
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locating in the upper third of the stomach. On physical examination, the liver and spleen were not 
felt. Except for a slightly elevated serum CA19-9 level, hematological and biochemical findings were 
normal including the bleeding time (1 minute), prothrombin time (10.0 seconds), activated partial 
thromboplastin time (28.3 seconds), and plasma fibrinogen level (185 mg/dl）・ Becausehypermenor-
rhea due to myoma uteri developed 4 days before surgeη，the hemoglobin level, which was 12.0 g/dl 
on admission, decreased to 7 .6g/dl just before surgery. Preoperative computed tomography (CT) 
showed a patent portal vein, slightly enlarged spleen and scattered small liver cysts (Fig. la). 
She underwent total gastrectomy, splenectomy, and distal pancreatectomy with en bloc regional 
lymph node dissection. A so-called D2 lymph node dissection was performed according to the 
General Rules for the Gastric Cancer Study (6). The lymph nodes in the hepatoduodenal ligament 
were not removed. The splenic vein was doubly ligated. The spleen weigh巴d150 g. Although 
intraoperative blood loss was small (258 ml), 4 units of packed red cells were transfused because of 
pre-existing anemia. Gastric cancer was considered pT2pNOpMO, Stage IB, according to the TNM 
classification (7). The postoperative course was uneventful until the 18th postoperative day, when 
dull pain in the right upper quadrant and the back developed and was accompanied by leukocytosis 
and the elevation of serum alkaline phosphatase and C-reactive protein. Contrast-enhanced CT 
(Fig. lb) and ultrasonography d凶closedthrombus in the portal, splenic and superior mesenteric 
veins. Because the diagnosis of PVT was established, heparin (20000 U/day) and urokinase (60000 
or 120000 U/day for 7 days) was given intravenously in co吋unctionwith intravenous antibiotics. 
This treatment resulted in clinical improvement, but failed to achieve complete thrombolysis. 
(a) (c) 
）???（
Fig. 1ιPreoperative enhanced CT scan. Patent 
portal vein (arrow), slightly enlarged splen and 
scattered small liver cysts are observed. 
b. Postoperative enhanced CT scan. Throm-
bus in the portal vein is outlined by contrast 
material (arrow). 
c. Enhanced CT scan obtained at 11-month 
follow-up. Periportal varices are observed (ar-
rows). 
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Mesenteric arteriography performed 12 days after initiation of the treatment showed cavernous 
transformation of the po此alsystem (Fig. 2). Plasma disappearance rate of indocyanine green (K” 
ICG), an index of hepatic blood flow (8), was 0.150 (normal range: 0.168-0.206), suggesting that he-
patic blood flow had decreased minimally. The patient remained asymptomatic thereafter. 
Systemic heparinization was gradually replaced by antiocoagulation with sodium warfarin, and she 
was discharged 66 days afおrsurgery. At 2-year follow-up, the patient was well without evidence of 
esophageal varices or gastrointestinal bleeding. The most recent contrast-enhanced CT showed a 
thrombosed portal vein and periportal varices (Fig. lc). 
Discussion 
PVT after splenectomy results from the extension of thrombus from the splenic vein to the por-
tal vein (4). Because stasis of blood in the stump of the splenic vein is considered to be a pathogenic 
factor, PVT after splenectomy is most common in patients with hematological disorders, who fre-
quently have moderate to marked splenomegaly with the dilated spl巴nicvein and are in a hyper-
coagulable state (9). In contrast, PVT after removal of a normal spleen from patients without hema-
tological disorders has rarely been reported. Rattner et al. ( 4)reviewed the records of more than 1000 
patients who underwent splenectomy, and found seven patients with PVT. In only one of the seven 
Fig. 2 Venous phase of superior mesenteric arteriography. Thrombus in the portal vein (arrow) and periportal 
varices (arrowheads) are noted. 
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patients, the spleen weighed less than 200 g. Although the spleen in our case, weighing 150 g, was 
slightly enlarged for a Japanese woman, our patient presented no evidence of hematological disor-
ders, intraperitoneal infection or cirrhosis, possible causes of PVT. Because splenornegaly was 
minimal and the splenic vein was not dilated at surgery, it seems improbable in our patient that the 
stump of the splenic vein formed a large cul de sac where clot could form. Thus, the exact mecha-
nism whereby PVT developed in our patient remains unclear. Rapid progression of anemia before 
surgery and blood transfusion during surgery might be involved in the pathogenesis of PVT. 
Because patients with PVT who later developed overt myeloproliferative disorders have been re-
ported (9), an alternative speculation could be that our patient had a myeloproliferative disorder in a 
latent form. 
Symptoms due to PVT are unremarkable unless an acute, fully occlusive thrombus in the po口al
or superior mesenteric vein develops mesenteric ischernia. Laboratory data are thought to be non-
specific ( 1,4); however, leukocytosis and the elevation of serum alkaline phosphatase seen in the case 
presented here were also noted by others (10), and may be the clues to suspect PVT. Contrast-en-
hanced CT and ult~asonography can detect PVT with ease (3, 4) as in our case. Therefore, al吋ighin
d巴Xof suspicion has paramount importance in the early diagnosis of PVT. ． 
Once the diagnosis of PVT isestablished, urgent treatment with thrombolytic agents followed 
by long-term anticoa思ilationin conjunction with antibiotics can prevent the lethal complications of 
bowel infarction and vericeal bleeding (3, 4). Resolution of thrombus has been documented in 
many cases (3, 4, 10). In some cases (3, 4), however, thrombus has persisted for months, inducing 
cavernous transformation of the po口alsystem as seen in our patient. It is currently unclear whether 
cavernous transformation can ameliorate portal hypertension, preventing the occurrence of esopha-
geal varices. More aggressive treatment with a combination of surgical thrombectomy and regional 
thrombolysis using tissue plasminogen activator has recently been proposed (11 ), and may improve 
the outcome in selected cases such as those with signs of bowel infarction. 
In Western countries, most splenectomies are performed in patients with risk factors for PVT, 
such as hematological disorders and cirrhosis, which may account for the paucity of reports on PVT 
after splenectomy in patients without such risk factors. However, splenectomy combined with total 
gastrectomy and distal pancreatectomy has recently been advocated as the surgery of choice in some 
cases of advanced gastric carcinoma for en bloc lymph node dissection in Western countries (5, 12), 
as has been performed in Japan (13), where gastric carcinoma is one of the most common forms of 
carcinoma. Our case suggests that splenectomy for en bloc node dissection in gastric carcinoma is a 
possible cause of PVT. Patients who have unexplained abdominal complaints or leukocytosis after 
splenectomy should undergo contrast-enhanced CT and/or ultrasonography to seek out PVT. 
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は低分化腺癌，深達度 s, No, Po, HoのstageI bで，
摘出した牌重量は 150gであった．なお，術前の出血
凝固系検査には異常を認めなかった．術後18日目より
右上腹部から背部の鈍痛が出現し，白血球数， CRP,
血清アルカリフォスファターゼ値も上昇してきた．術
後19日目の造影CTで，門脈，上腸間膜静脈がほとん
ど造影されず，門脈から上腸間膜静脈におよぶ血栓形
成が考えられた．抗生剤の投与とともにただちにへパ
リンの持続静注とウロキナーゼ投与を併用したとこ
ろ，臨床症状や検査所見は軽快した．ただし，血栓は
完全に消失せず，その後の腹部血管造影では側副血行
路としての肝十二指腸間膜内の静脈拡張，いわゆる
cavernous transformationが認められたーへパリン，ウ
ロキナーゼの投与からワーファリン内服に切り替え，
患者は術後66日目に退院した．現在，術後2年経過し
たが，食道静脈癌の出現や消化管出血などの門脈血栓，
門脈圧充進に起因すると思われる症状は認めていな
し、．
我々の症例は，進行胃癌根治術の際にしばしは合わ
せ行われる牌摘術後にも門脈血栓症の出現する可能性
があることを示唆しており，そのような手術を受けた
患者が術後原因不明の腹部症状や白血球増加を来たし
た時には門脈血栓症も疑い精査を進める必要があると
考えられる．
